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(57) Abstract: The present mvention 
relates to seal glass apphed for sealing 
the glass dements soch as FED(Field 
Emission DisplayX PDP(Plasma 
Display Panel), VFD(Vacuum 
Fluorescence Display), and Flat light 
Sooroe in vacaum, its mamifactnring 
method and a flat pand dlsfday device 
mann&ctmed by using it The seal glass 
according to the present invention is 
manufactured by the steps of; ^>plying 
frit glass in paste to the bo A surfaces of 
side glass formed in the predetermined 
shape in some thickness, drying it, 
heating it in the vacuum chamber. 
Herein, the heating sliep is for melting 
the frit and eliminating binder and gas. 
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A SEAL GLASS WmCH IS ADHESIVE IN VAC^^ 
MEnraOD,ANDAFLATPANELDISPLAYDEVIC£MAN^ 

IT 

TerhngcaiFMd 

The pres^ inventton idates to a mdhod far f otmng a flat pand display sudi as FDP, 
ttD and VED. Moro specifically, the piesait inventicm idates to a seal glass which can be 
used in seaUng a M panel display under a vaciaim and a 
The invention also iidales to a flat pand dispky ^ 

Background of flhe invention 

GCToally, flat panel displays (FFD's), whidi include plasma display panel (FDP), field 
emission display (RED) and vacuum fluatescmce display (VFD), ^ produced by sealing two 
glasses under a vacuum using fiit vMe noudnta^ 

Thcate ate two mediods for sealing a pand usti^ fiit in pdor art One noediod is 
sealing two passes diiectly by depositing fiit on one su^^ 

two glasses to be seated^wifliiseddennined width and The odier method is using a 

seal ^ass made fiom a aide ^ass pcq^aied in a prodetennined focm to ac^ust tte gap between 
gl^ses. 

The seal is pix)duoedby dqK)8itmgfiit w^ 
of a ^de ^ass wM(& is pi3q)ared in a pcedetemnned 

scieCT printing. The glass is dien dried and uncfeigqes grazing piocess at the tenoperatme of 
dOOtlormoie. This gM^g pocess is peifonned under atmos{^^ 
present in onler to remove binder in tihe fiit tiuou^ oxidation. In diis way, a seal g|lass wUdi 
can be used in sealing process is mad& 
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Iq diiect sealing inetfaod, M paste is 
dispky pand, and diying and gjazi]^ process TO 

The seal glass made by ccsivatfional methods or fdt formed on the panel has 
dtsadvantage that because of the bubble and gas wfaidi aie gBneatated fiom die fiit dudng sealing 
prooess under a vacuum > the sealing cfaaracterifitics and sUtaigtfi are deteriorated. Tldsproblem 
odgmates fixxm Ifae gjazbag p9X)c^ 

binder and gas in the fiit In other WQids,iii(4)en sealing tenq^^ 

over some lenapefature^ bubbles ate generated deteriorating the diacactoistics of the panel 
seaHng. On die other hand, v/ben the tenoperatuie is loweced to prevent the generation of 
bubble, the sealing becomes infisrior. 

McioDeover, in ttie prior ait inefliod for seding two 
ventilate the panel to the desiied vacuum. The vmtilation tube is formed in advance on the 
predetermined region of one side of the panel and is sealed after ventilation by heatiqg the tube. 
The sealing characteristics become bad since bubbles are generated v^ien sealing is petfomoed 
under a vacuum by using fle seal g^lass. Theoefoae^ vacuum is gpnenrted by using die 
ventilation tube after sealing is conq[det^ 

Howe^, since the ventilation tube iCTiains p 
prooess and the posstbpfty of breaking increases. Moreover, the time of fltevoitilatioQpaxxsess • 
is about 10 hours and so automaled pnxsess requires a ventiM 

^cample^ SQm) m order to peribnn the ventQadcm process for 10 hours. Therefore, the cost of 
equipment is raised ^^e die productivity is lowered 

finmmarY of Ifae Ihvaitkm 

Que object of die present invention is to provicfe a ineti^ 
seaUng glasses under a vacuum. 
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Another object of the pieseot invention is to pBCOvide a seal glass fiom vMdi binder and 
gps aie removed and whidi can be used in sealing under a vacuum. Ibis seal glass can be 
pioduoed in advance and provided as a sq)arate canmei^ 

Another object of the pieseot invoition is to provide a flat pand display produced by 
5 uang the above sed^bsswilfaoiitveniiMQn^^ 

To adueve these objects, in the method for producing the seal glass according to the 
piesCT^t invention, the ^azmg process of fiit is performed under a vacuum without air in 
Gsder to prevent the genexation of bubble or gas dudn^ The fiit glass is in the 

form of powder or paste of fdt glass vAiobc coefficient of heat esqiansion is identical with die 
10 glass to be sealed 

To produce the seal glass of the pnesent invention, ttie fiit is heated undff 
Older to lenoove binder and g9s in ttie fit and molded to ttie p^ 
stale, and is produced in the form of a seal g^lass. 

Anofliear form of the seal glass of the pieseait invention is provided by the process 
15 comprising flie steps of deporting M on bob sides of a ade ^ass» beating the glass under a 
vacuum to remove binder and gas, and finally producing a seal ^ass widi fdt deposited and 
smtcxedL 

In addition, by uabog the seal ^ass of fte pce^^ 
and lower pands of die flat panel display^ a flat pand display widiout a ventilation tube can be 
20 provided since ventilation process is not xequired. 

BiirfDescriDtion rfPrawiii^ 

Hgs. lA to IC iUustcate tf)e production process of die seal glass of the presmt invention 
winch can be used in sealing under a vacuum. 
25 Hgs. 2A to 2C iOusttate tiie side of the present invention. 
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Hg. 3A iSustiates another embodmoit of producing a seal glass of ttie present 

Hg. 3B iUustraDes anofter raibodiment of producing a seal glass of the present 
invention, which uses mold 
5 Hgs.4A to 4CiIh]Stcale the process of iBX)duc^ 

tiibe according to ttie pOBsent invention. 

<DescdqptxmofteqnibGlrf 

lOisideg^ 20:fidt 
10 21: Under and gas 30 r vacuum dumiber 

40:n3ettingpotandjig SO: nozzle 
60:ma]cfiqgmdd 100:sealglass 
100':fiitbar 200 :flatpand display 

210, 220 : panel 230 : ventilation opting 

15 

BestMbdeftgCamingoptflielnwp^ 

Now a seal ^ass of tile present inv^on and a melhod for producia^ 
be descdbed in detail with r^ecoices to aoconqpa^ 

The method for producing a seal gjass acccidmg to one embodhnrat ctf the present 
20 inv«ition,asshowninRgs. lA to IQ conqaises stqp 1 (Rg. lA) which deposits fdt 20 m ttie 
fooa of powder or paste on both ddes of a side glass 10 and dries the side glass; stq) 2 (E^ IB) 
v^ch ^hes heat to die dried side ^ass wifli fiit 20 dq^sited thereon under a vacuum in a 
vacuum dbaniber 30 m order to roDoov^ IQwMdi 
produces a seal 100 by cooling the side £^ film wM(A 
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Jn other wqccIs> Mt 20 in ttiefoim of pasteis dqpositBdoQ die smface of the side glass 
10, wfaidi is piqpaied in a piedetemiined she^ wifii piedetennined thickness by using tibe 
^ method of dispensiiig or screm panting, an^ Thesideglass 
20 with fdt 10 deposited thesDson is placed in the vacuum chamber 30 and heat is j^lied to melt 
5 the Mt 20 and to imow binder and gas 21. b this way, a seal glass 100 i;(4iicfa can be used in 
sealing under a vacuum is produced. 

The seal gjass 100 is produced acccxding to sealing type and q)edficalion of the flat 
pand display by oitting the fflde g^ 10, connecling in 
Mt on bolfa ffldes of the ^ass, heating in Ae vacuinn diamto 
10 21, and cooling the seal glass 100. fii this way a seal ^ass\^ch can be used in sealing und^ a 
vacuum is piixhioed in advance and can be provi 
member. 

The side gjass 10, as shown in Hgs. 2A to 2C, is piqpaied by cutting the glass in 
advance with psd^ermtnedfomi of fte seal glass 100 (^^ 
15 2A) axoidfaigtDtfaeob|ecttobeseaIed»anddienfi^ 

dried. As an example^ as shown in Hg.2A, the glass can be cut in sqoarofiai^ 

bar shapes And thai the side gjass 10 is produced in advance by joining as square fiame, and 

Mi3dq)ositBdonbotti8idesQf ade^lass 10 withsg^]^ 

As another exanqile, as shown in Hg. 2B, the glass bar is cut with ptedetemtuued 
20 fludkness and width accordrng to the joming specification of die object to be sealed and Mt is 
deposited on the both sides of the glass and dried. Then afier aligning 4ie glass bars acootding 
to the specification of the object to be sealed, the Mt 20 is deposited on die joining aiea of the 
glass bar agpin and dried, and a side ^lass 10 is produced witti pied 

Also, the seal ^ass Mr cqpng is shown in Hg. 2C, which is designed to block the 
25 ventilation opmtng. This seal glass is produced by depositing Mt on one side of a side glass for 
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capgiDg, wfaidi may be ciicular or lectangular plate of metal or j^ass, and diyiqg and mdting 
under a vacuum in Older to remove 

Since the seal glass lOOofthepiesentinvaitioii whic^ is molded after iio^ 
and gas 21 in fdt 20, tfaem is no generation of gas and 
5 the vacuum diamber 30. 

Hg 3 A illustrates sdicatnaticaDy another enibo bdiis 
embodiment, the seal glass is pioduoed without using a side glass by removing binder and g^s 
duoii^ heating die fit of tte fomi of pow^ 

the Mt while maintaining fluidity into a predetmmned fiorm. The fiit is esdiuded tlnou^ a 
10 nozde SO ^AdutemaiiitBining fluidity in ttiefi^ 
in a mcdU 60 while maintaining fluidity. 

The fdt cylinder or fiit bar 100^ aie ahgoed cm the pand sealing line, and sesded by 
inlying pessuie and heat in a vacuum diambe^ At this step, the fiit c^lindezs or fiit bats ace 
sdignedindiefimnof seal glass 100 ovedapping at tt^ TheseaUngiscacdedoutwidi 
15 irnifarmlhidmcssainoefliefiatismcit^ 

As desCTbed above, the seal gjlass of die ptesent invention is tjassafjeA as a seal ^ass 
wfaidli uses a side ^lass, a seal glass ^cfa does not use a side 

When using a side ^ass, side ^ass can be made in die fixm 
fiit dq)06ited and dned, and binder and gas aie removed Or, the side ^iass can be cut and 
20 aligned and afier dqposittng fiit on the joimng tsgfon again, binder and gas aie lotnoved, and 
applied as a seal for FED or VFD 

Wheal the side is not used in molding, fiit is heated in a mdting pot or jig in a 
vacuum dianiber to remove binder and g^s, and molded in a 

fluidity. Ihe fiit can be extmded diiecdy into a fiit cylinder or can be rnoldtx^ wgmg mold to 
25 sqpplytotfaefismesealofFDP. 
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Seal glass for oq^ypiiig is {H^^ 
with pcfiddBmuned shape and tfaidmess, diyiiig the fidt, and rndting to lemove gas. This seal 
glass is q)plicable tocqiping process after FDP gas injectiGninocess, or to oqpping process aft^ 
sealing FQ)> VI^ (die cappmg pixx^ess can 
5 Hgs. 4a and 4b iSustcate the process sealing a fiat panel display by using the seal 

glass of tbR present invratiorL Seal process of the flat panel display is perfomied by using the 
seal glass of the present uivention. Eist, die seal glass 100, vAAdti may be made fiom a side 
glass with fidt dq[N)sitBd on bodi sides or may be pfoduoed usi^ 

is aHgped on one side of panel 210. And, otiier panel 220 is aligned on tfie side of the panel 
10 where seal gfass 100 is aligned, in a vacuum cbamber 30. Then two panels ate sealed by 
qiplying pressure after heating. And as diown in Hg. 4c, after ttie seal piocess usmg said 
seal glass 100, tte cq[qp!faig process (rf ca{q^ 
for cappmg can be adikd 

15 bttosway.tiiesealnigprooessoffiatpandd^laycm 

by ustrig tfie seal gjass of the present iaventkm. Since gas or bubble is not ducmg 
sealing ^ocess,desfaed vacuum and sealmg^ate can be So it is possible to produce 

flatpand ifiqfay wiftioiit ventilation tnhe and V Bnrilating .Qtiq> ran het mrwltfiH 

20 IkidnstrialAnrfkabfl^ 

By using the seal glass of the present invention in sealing panels, sealing can be 
peifomied under a vacuum arid, ventilating stq> is n 

and the production time can be leducedfiKHn about 10 bcws to 20 mmmtes, gpeafly rahandng 
the productivity and tfarougtqxit Also, ttuxe is a advantage of produdng flat pand display 
25 without YOitilaticni tube. 
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Caaims 

What is claimed is: 

1. A m^faod for pnxludng a seal ^ass 

step 1 wUch dq[X>sif8 fijt in the ftm 
ddes the side glass; 

step 2 M4iicfa ranoves biBder and g9S 
M dqx)sited AeiiBon undo'a vacum^ 

stq) 3 vMch produces a seal ^ass by cooling Ibe side glass firm v/bidb binder and g^s is 
lemoved. 

2. The metbodfor iHodudng a seal gjass of daim 1, wfaeiein said step 1 compdses processing a 
side gjass in tbe f ami of a seal glass by the process conqin^ 

cnttii^ ttie ^ass in a piedetBmmed diape a 
tobesealed, 

dqx)sHii]|g fdt on both sides of flie glass, and 
diyingtibegjass. 

3. The noj^bodfor produdng a seal ^lass of claim 1, whoein said st^ 1 comprises pspaiODg a 
side g^ass in a pifid^Eiinined fiom by die pa^Doess OQQ^^ 

^positing fiit on both si^ of glass bar Vfbosc vridOi and dnckness aie deteamined 
accotding to the sealmg q)edfication of the 
diying and cutting the glass bars, 
aUgning die £^ bais accoiding to die sealing q)ec^ 
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dqpositing Mt Oil the suifaces to be oc^ 
drying ftfi glass batSL 

4. A inethod for pix)dudDg a seal ^as^ 
5 step 1 vMdti removes binder and gas by applying beat to the fiit in ttic fonn of powder or 

paste in a inelting pot or jig in the vacmim 

step 2 whidi molds tbe fdt, \^di matntflinR fluidity after removing binder and glass, in tibe 
piedetennined fixm of a seal glass. 

10 S.Them^bodfarpiodudngasealglassofclaim4,wbei^ 

\Mdti has fluidity, and molding a fiit bar with predetecmined diami^, so that sealing can be 
' periScmned by cutting and aUgning Ae md 

6. The medKid pitxludng a seal glass of daim 4, 
15 sedg^assbypoodDgthefiitvrtiicfahasfl^^ 

7. A seal ^^ucfa is piqpaied aooonfing qiedfication ci the object to be sealed and can be 
used in sealing under a vacuum, produced by tfie process oom^^ 

depositing fdt in die form of powder or paste on bodi sides of a side gjass of piedelmnined 
20 sb^ and drying tbe side ^bss; 

removing binder and gas in Ae fidt by heat melting the fiit mider a vacuum in a vacuum 
chamber; and 

producing a seal glass by coding ttie ade glas& 



25 
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8. Ibe seal glass of claim 7» wheatein said seal glass is f Qnned ^ A fdi of pced^ieaniiied Ibickness 
dqx>silBd OQ lx)tfa sides of flie £^ acxxiidii^ 
in die fionn of squaie fiame, 

5 9. The seal glass of daim 7, ^dieretn said seal is a seal glass for capping wUcfa is fomed 
Witt Mt de{X)fflted on oDe side of die glass in onler to bi^ opening 

10. A seal ^ass wfaidi can be used in sealing under a vacuum, ^lAesBin hinder and gas ate 
]snx)ved by meldng under a vacumn, said seal glass mdd^ 

10 

11. A flat panel di^lay widiout ventiladcm tub^ 

maintaining vacuum between the panels by tbe medxxi comprising the st^ of pnqyaring a seal 
glass by beating M in the foim of powder or paste under a vacuum in Qide^ 
gas and molding in a pEedetranined shsqpe^ and sealing two panels using said fiit in a vacuum 
15* chamber without extcuded ventilation tube. 

12. The flat pend display widxnit ventilation tube of dmm 11, vtteein said seal ^ass is 
pacoduced by tte mediod compdstDg tte steps of depositing fift 

drying die side ^ass which is pi^qiaied in a predetermii^ 
20 flit by ^lymg heat in a vacuum chamber, and producing a seal glass by coding under a 
vacuunL 



25 



13. The flat pand dispky widiout ventiMcm tube of claim 1^ 
caiq[iing process after sedii^ using said s^ 
ventilation opooing after iqecdon of g^s. 
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